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receiving a first and a second wide-band signal 




r 


shifting the center frequency of each of the first and the second wide-band 
signal by a small fraction s A and s 2 , respectively, of its bandwidth 




r 


sampling and digitizing the first and the second wide-band signal 






de-multiplexing each of the digitized fi 
first N parallel sample streams and sec 


rst and second wide-band signals into 
ondTV parallel sample streams 






processing each of the first and the sec< 
parallel using 2-N digital FIR filters 


ond N parallel sample streams in 




r 


determining first and second N sub-band signals by decimating the sample 
stream from each FIR filter by a factor of N , wherein only every N th sample 
is retained and the others are discarded 




r 


re-quantizing the N sub-band signals by re-scaling and truncating in order to 
reduce downstream processing load 




r 


phase rotating each of the first and second N sub-band signals by phase-rate 
s x and e 2 , respectively, using a digital phase rotator producing first and 
seconds de-rotated sub-band signals 



1 



Fig. lb 




receiving pairs of the first and second N de-rotated sub-band signals at N 
cross-correlators, wherein each pair is received at a different cross-correlator 
of the TV cross-correlators 




r 


delaying one of the first and second de-rotated sub-band signals with respect to 
the other in a series of delay intervals at each of the N cross-correlators 




r 


forming the product of the first and the second de-rotated sub-band signals at 
each of the delay intervals at each of the N cross-correlators 






producing a sub-band cross-correlation result at each of the N cross- 
correlators by summing the products over a period of time 




r 


transforming each sub-band cross-correlation result at each of the N cross- 
correlators by means of a Fourier Transform into a cross-spectrum result 




r 


assembling the N sub-band cross-spectra side by side to obtain a wide-band 
spectrum 



Fig. lb (continued) 



09/936819 

100 

Input port 



Frequency shifting 
means 



AID Converter 




digitally FIR filtering 

decimating for determining sub-band signals 

re-quantizing the sub-band signals 

digitally phase rotating the sub-band signals 

digitally cross-correlating the sub-band signal with a respective 

second sub-band signal 



Fig. 1c 
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Fig. 2a 
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receiving M wide-band signals from the phased array system 




f 


shifting the center frequency of each of the M wide-band signals by a small 
fraction ^ , s 2 , . . . , s m , respectively , of its bandwidth 




f 


sampling and digitizing the M wide-band signals 






de-multiplexing each of the digitized M wide-band signals into M • N parallel 
sample streams 




r 


processing each of the M-N parallel sample streams in parallel using M-N 
digital FIR filters 




r 


determining M-N sub-band signals by decimating the sample stream from each 
FIR filter by a factor of N , wherein only every N th sample is retained and the 
others are discarded 






re-quantizing the M-N sub-band signa 


Is by re-scaling and truncating 



Fig. 6b 
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1 

complex mixing each of the M-N re-qi 
their phase to effect digital sub-sample d 


r 

aantized sub-band signals and off-setting 
elay interpoaltion 


i 


90° phase shifting one of two componei 
sub-band signals 


its of each of the complex mixed M • N 



forming multiple beams by adding same sub-band components of the M-N sub- 
bands, the same sub-band components being provided by same digital FIR filters 



Fig. 6b (continued) 



